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Methemoglobinemia is a disorder characterized by the presence of a higher than normal level of methemoglobin. Prilocaine which is one 
of the oxidizing local anaesthetics is widely used in many local procedures. The first choice of treatment of complications due to the use of 
these local anaesthetics is methylene blue, while ascorbic acid is the alternative choice. The side effects of metilen blue restrict its usage in 
some special conditions. Ascorbic acid is a good alternative drug with limited experience in methemoglobinemia. We present a case of a 
methemoglobinemia treated with ascorbic acid successfully to emphasize the use of ascorbic acid as an alternative method. 
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1. Introduction 

Methemoglobinemia is a disorder characterized by the 
presence of a higher than normal level of methemoglo- 
bin (metHb, i.e. ferric [Fe3+] rather than ferrous [Fe2+] 
hemoglobin) in the blood. It is caused as a result of ad- 
ministrating oxidizing agents with the associated oxy- 
gen-hemoglobin dissociation curve therefore shifted to 
the left. Methemoglobinemia can be congenital, but its 
acquired form is more often (1). The acquired form might 
be seen after consumption of some foods and additives, 
and exposure to certain chemicals and drugs. Although 
local anaesthetics which are widely used in hospitalized 
and outpatients are usually safe for use, sometimes can 
cause life threatening methemoglobinemia (2). Prilo- 
caine is one of the most frequently used anaesthetics in 
children, rarely causing methemoglobinemia (3,4). Here, 
we present a case of a methemoglobinemia treated with 
ascorbic acid successfully to emphasize the use of ascor- 
bic acid as an alternative method especially in regions 
where glucose-6-phosphate dehydrogenase (G6PD) defi- 
ciency is more frequent. 

2. Case Presentation 

A previously healthy 70-day-old male was brought to our 
clinic (Mugla Sitki Kocman University, Medicine Faculty, 
Department of Pediatrics, Mugla/Turkey; February 2012) 
with cyanosis on the perioral region, trunk and hands. 



three hours after he was administered locally prilocaine 
(Cytanest 2%; Astra Zeneca, Istanbul, Turkey) for circumci- 
sion. His previous health history and family history were 
unremarkable. On physical examination, temperature of 
36 °C, blood pressure of 90/70 mm Hg, heart rate of 128 
beats per minute regular with normal pulses and respira- 
tory rate of 44 beats per minute with normal breathing. 
Oxygen saturation level was 76% (with pulse oximeter) on 
room air while he had prominent cyanosis on perioral re- 
gion and the extremities. The rest of the physical exami- 
nation was normal. 

Intravenous line was obtained, and the blood col- 
lected for laboratory analysis had chocolate-color ap- 
pearance. The laboratory results analysed by routinely 
calibrated equipments revealed; Hb 11 g/dl, WBC 9310/ 
|iL, PIT 622000/|iL and all other biochemistry values 
were in normal range (Symex XT 2000i,Roche Diagnos- 
tics, Mannheim, Germany). Arterial blood gases (GEM 
premier 3000, instrument laboratory, Italy, calibrated in 
January 2012) revealed pH 7.43, pC02 41 mmHg, p02 97 
mmHg and bicarbonates 28 mEq/L, and methemoglobin 
24.5% (Table 1). After obtaining blood samples to check 
the methemoglobin levels, 300 mg IV ascorbic acid was 
slowly administered in 24 h. After 10 min, oxygen satura- 
tion began to increase and an hour later reached its nor- 
mal levels. Methemoglobin levels were found to be 24.5% 
before ascorbic acid administration. After 24 hour of ad- 
ministration, methemoglobin level was seen to be 2%. 



Implication for health policy/practice/research/medical education: 

We would lilce to imply that toxic methemoglobinaemia treated with ascorbic acid. 
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Table 1. Laboratory and Clinical Variables. 


laboratory 


Results 


Hemoglobin 


llgr/dL 


leucocyte 


9310 / nL 


Platelet 


622000 /nL 


PCO2 


41 mmHg 


PO2 


97mmHg 


HC03 


28 mEq / L 


PH 


7.43 


SPO2 


76% 


Methemoglobin 


24.5% 


Clinical variables 


Breath sounds 


44 / min 


Heart beats 


128 / min 


Body temperature 


36 °C 


SPO2 


76% 



3. Discussion 

Methemoglobinemia was considered when patient's 
saturation was below 80% and not-increased after 100% 
of administration; the chocolate-color appearance 
of the blood and high oxygen pressure in arterial blood 
gases. Normally, methemoglobin levels are < 1% of total 
hemoglobin and has no oxygen carrying capacity but 
high oxygen affinity. Therefore tissue oxygenation is de- 
creased, and cyanosis develops and the oxygen dissocia- 
tion curve shifts to the left (5). The amount of methemo- 
globin in erjrthrocytes is defined by the balance of the 
increasing effects of oxidizing agents and the decreasing 
effects of the reductive systems in erythrocytes. Methy- 
lene blue increases NADH methemoglobin reductase 
enzyme activity (6). Acquired methemoglebinemia de- 
velops as a result of many drugs with oxidizing effects, 
and when methemoglobin levels are above the reductive 
capacity of the erythrocytes (7, 8). Most important drugs 
with oxidizing features are nitroglycerine, dapsone, sul- 
fonamides, primacine, phenytoin, phenacetin, and local 
anaesthetics. It is known that primarily bezocain and 
many local anaesthetics cause methemoglobinemia. In 
local procedures such as circumcision the risk of methe- 
moglobinemia due to prilocaine increases when younger 
the patient and higher the dose administered, as it was in 
our case (9, 10). In young children, particularly in those 
younger than 6 months, the underdeveloped enzyme 
system is one of the factors responsible for the increase 
in methemoglobin levels. In peripheral local anaesthetic 
procedures, higher dose of prilocaine, low volume but 
high concentration and small age increase the risk of 
methemoglobinemia related to the use of prilocaine (11). 
It is advised to avoid the use of prilocaine in children oth- 
er than cutaneous applications. Bupivacaine might be a 



better alternative method (3). More than 90% of the pa- 
tients do not show signs of methemoglobinemia due to 
local anaesthetics. Generally 10 - 20% of methemoglobin 
levels are well tolerated while symptoms are detected on 
higher rates. Methemoglobin levels higher than 70% lead 
to coma and death (12). The prognosis of patients sur- 
viving the 2nd day is generally well. On admittance our 
patient did not have any cardiac or respiratory problem 
other than cyanosis. 

Absence of respiratory and cardiac problems, cyano- 
sis and oxygen saturation not improved despite oxygen 
administration led us think the diagnosis of methemo- 
globinemia in our case. High partial oxygen pressure de- 
spite low saturation is due to the diluted oxygen in the 
blood not reflecting the hemoglobin saturation (13). 

Prilocaine causes methemoglobinemia through its me- 
tabolite o-toluidine. The increase in this metabolite is 
responsible for hemoglobin oxidation. Prilocaine, used 
in therapeutic doses (1-2 mg/kg) is known to increase 
the level of methemoglobin. Methemoglobinemia level 
might increase to life threatening levels in newborns or 
infants who generally have underdeveloped enzymes (14, 
15). The symptomatic methemoglebinemia in our case 
can be explained with its dose of 30 mg (5 mg/kg) which 
is toxic and additionally the age of the patient being 70 
days. 

Methylene blue is the treatment of choice for patients 
other than those with G6PD deficiency. Ascorbic acid 
should be used in those with G6PD deficiency because 
even therapeutic doses of methylene blue can lead to he- 
molysis of lead to hemolysis of erythrocytes (16). We used 
ascorbic acid because we were not able to obtain methy- 
lene blue and the oxygen saturation levels reached nor- 
mal range after one hour of ascorbic acid administration. 
In cases of renal impairment or G6PD deficiency, the use 
of ascorbic acid should be considered as an alternative. 
Even though the rate of G6PD deficiency is not precisely 
known in our region, it is an often encountered problem. 
Therefore, the use of methylene blue might be risky and 
the use of ascorbic acid could be appropriate. Although 
hemolysis can be seen particularly in premature babies 
we did not encounter such a problem in our patient. 
Although, there is well known experience with methy- 
lene blue, ascorbic acid might be used as an alternative 
treatment as it has no major side effects and can be easily 
found. 

Acknowledgements 

There are no acknowledgments. 

Authors' Contribution 

All authors have participated equally in this study. 

Financial Disclosure 

We as the authors state that there is no conflict of inter- 



2 



Iran Red Crescent Med J. 2013;15(12) 



Topal H et al. 



est and the work is not a part of any commercial organi- 
zation. 

Funding/Support 

There was no financial support. 

References 

1. Skold A, Cosco DL, Klein R. Methemoglobinemia: pathogenesis, 
diagnosis, and management. South Med J. 20ll;104(u):757-5l. 

2. Nabukeera-Barungi N, Mworozi E. Sudden onset methaemoglo- 
binaemia in a previously well Ugandan child: a case report and 
literature review. Pan AfrMed ]. 2012;11:49. 

3. Ozdogan H, Osma S, Aydin GB, Dine A, Ozgun G. Methemoglobin- 
emia presenting in a circumcised baby following application of 
prilocaine: acase report.yMed Case Rep. 2010;4:49. 

4. Boran P, Tokuc G, Yegin Z. Methemoglobinemia due to applica- 
tion of prilocaine during circumcision and the effect of ascorbic 
acid.y Pediatr (/ro;. 2008;4(6):475-6. 

5. Baraka AS, Ayoub CM, Kaddoum RN, Maalouli JM, Chehab IR, 
Hadi UM. Severe oxyhemoglobin desaturation during induction 
of anesthesia in a patient with congenital methemoglobinemia. 
Anesthesiology. 200r,95{5y.l296-7. 

6. Tunc M, Sazak H, Ulus F, Sahin S. Methemoglobinemia following 
prilocaine administration for bilateral tube thoracostomy in a 
pediatric case. Paediatr Anaesth. 20l2;22(3):3l2-3. 

7. Dinneen SF, Mohr DN, Fairbanks VF. Methemoglobinemia From 
Topically Applied Anesthetic Spray. Mayo Clinic proceedings. Mayo 



Clinic. 1994;69(9):886-888. 

8. Rodriguez LF, Smolik LM, Zbehlik A]. Benzocaine-induced met- 
hemoglobinemia: report of a severe reaction and review of the 
literature. Ann Pharmacother. l994;28(5):643-9. 

9 . Dahshan A, Donovan GK. Severe methemoglobinemia complicat- 
ing topical benzocaine use during endoscopy in a toddler: a case 
report and review of the literature. Pediatrics. 2006;117(4):e806- 
9. 

10. Khan NA, Kruse JA. Methemoglobinemia Induced by Topical An- 
esthesia: A Case Report and Review. The American Journal of the 
Medicaf Sciences. 1999;318(6):415. 

11. Gaigl Z, Seitz CS, Trautmann A. Methemoglobinemia due to 
local anesthesia with low-dose prilocaine. Dermatol Surg. 
2009;35(l):l68-9. 

12. Spiller HA, Revolinski DH, Winter ML, Weber ]A, Gorman SE. 
Multi-center retrospective evaluation of oral benzocaine expo- 
sure in children. Vet Hum Toxicol. 2000;42(4):228-3l. 

13. l^lston AC, Webb RK, Runciman WB. Potential errors in pulse ox- 
imetry. Ill: Effects of interferences, dyes, dyshaemoglobins and 
other pigments. AnaesfJiesia. l99l;46(4):29l-5. 

14. Vasters EG, Eberhart LH, Koch T, Kranke P, Wulf H, Morin AM. 
Risk factors for prilocaine-induced methaemoglobinaemia 
following peripheral regional anaesthesia. Eur ] Anaesthesiol. 
2006;23(9):760-5. 

15. Kumar AR, Dunn N, Naqvi M. Methemoglobinemia associ- 
ated with a prilocaine-lidocaine cream. Clin Pediatr (Phila). 
1997;36(4):239-40. 

16. Guay J. Methemoglobinemia related to local anesthetics: a sum- 
mary of 242 episodes. Anesffi Analg. 2009;108(3):837-45. 



Iran Red Crescent Med J. 2013;15(12) 



3 



